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ABSTRACT : 

PURPOSE: To reduce the consumption of a battery by making it so as to heat a 
cabin with an electrical heating means through electric power produced by a 
generating set of an internal combustion engine at a time when a cooling water 
temperature is less than the set temperature in a state that a heating switch 
is closed as the engine is stopped after being decelerated. 

CONSTITUTION: Each signal out of a temperature setting control switch 14, a 
throttle opening sensor 15, an engine speed sensor 16 and a heater core 
temperature sensor 17 is inputted into an electronic control unit (ECU) 6, 
thereby judging the decelerating fuel stoppage of an engine from those of 
throttle opening and engine speed. In addition, at the time of judging that 
there is excess electric power if the engine 2 is in decelerating fuel stoppage 
in addition to a heating state, and besides, ■ a cooling water temperature 
becomes less than the specified value, a generator 1 is set to the maximum 
generated output and a switch 4 is turned to (ON, driving an electric heater 9 
installed in a branch pipe 12a ranging from a heater core 5. Therefore, since 
any power from a battery 7 is not used at all in time of the decelerating fuel 
stoppage, sharpness in an engine brake is well improved and wastefulness of the 
battery 7 is preventable, from occurring. 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application] This invention relates to the heating apparatus for cars considered as the 
configuration which relates to the heating apparatus for cars, especially uses an electric heater when 
cooling water temperature is low, and interpolates the heating apparatus for air conditioning. 
[0002] 

[Description of the Prior Art] Generally the heating apparatus for cars is carried in the car, and the 
function to prevent heating in the car and the cloudiness of a windshield is done so. This heating 
apparatus for cars uses the heat of the cooling water for engine coolant, and leads this cooling water to 
the heater core which is a heat exchanger, and air of the vehicle interior of a room or vehicle outdoor air 
is considered as the configuration which heats by the blower through a heater core. 
[0003] Although it is natural, the temperature of a heater core is also low and it becomes impossible 
however, to heat by the heating apparatus for cars using the heat of cooling water, when the temperature 
of cooling water is low. As a car condition that the temperature of concrete cooling water falls, the 
engine brake conditions at the time of a slowdown fuel halt, i.e., the driving down slope of a long hill, 
etc. can be considered. 

[0004] Also in this case, without reducing whenever [ vehicle intemal temperature ], as a means to 
ensure heating, an electric heater is used and the heating apparatus for cars of a configuration of heating 
cooling water or direct air by this electric heater is known (JP,61-67617,A), 

[0005] 

[Problem(s) to be Solved by the Invention] However, in the heating apparatus for cars which used the 
electric heater in the former together, it considered as the configuration which supplies the power source 
of an electric heater from a dc-battery. Since an electric heater is a configuration made to heat by 
carrying out an electric power supply to a resistor, power consumption is size. 
[0006] Thus, with the configuration whose power consumption supplies a power source fi-om a dc- 
battery to the electric heater which is size, consumption of a dc-battery is size and there was a trouble 
that many troubles in accordance with dc-battery consumption of aggravation of startability, life 
reduction of a dc-battery, etc. . occurred. 

[0007] On the other hand, the generator was continuing the generation of electrical energy during engine 
operation, and this generated electrical and electric equipment was considered as the configuration only 
supplied to a dc-battery, without supplying an electric heater. 

[0008] This invention is made in view of the above-mentioned point, and it aims at offering the heating 
apparatus for cars which aimed at reduction [ exhausting / a dc-battery ] by supplying the electrical and 
electric equipment generated with the generator to an electric heater. 
[0009] 

[Means for Solving the Problem] Drawing 1 is principle drawing of this invention. 
[0010] In order to solve the above-mentioned technical problem, as shown in this drawing in this 
invention In the heating apparatus for cars which heats an electric heating means (Ml) and is made to 
heat according to an intemal combustion engine's operational status A slowdown fiiel halt detection 
means (M2) to detect the time of a slowdown fiiel halt, and a heating switch judging means to detect 
whether the heating switch (M3) is closed (M4), A temperature detection means to detect whether it is 



http : //www4 . ipdl . ncipi . go .j p/cgi -bin/tran_web_cgi_ej j e 



8/7/06 



JP,06-344763,A [DETAILED DESCRIPTION] 



Page 2 of 5 



more than laying temperature predetermined in a circulating water temperature (M5), From the detection 
result of the above-mentioned slowdown fuel halt detection means (M2), a slowdown fuel halt detection 
means (M2), and a temperature detection means (M5) When an internal combustion engine is a 
slowdown halt, and a heating switch is in a closing condition and a circulating water temperature is 
below predetermined laying temperature It is characterized by establishing the heating control means 
(M7) which is made to heat an electric heating means (Ml), and heats with the power generated with an 
internal combustion engine's power plant (M6). 
[0011] 

[Function] In the heating apparatus for cars considered as the above-mentioned configuration, since the 
power generated with an internal combustion engine's power plant performs heating heating when an 
internal combustion engine changes into the condition that heating falls (i.e., when the internal 
combustion engine was a slowdovm halt, and a heating switch is in a closing condition and a circulating 
water temperature becomes below predetermined laying temperature), consumption of a dc-battery can 
be prevented. 
[0012] 

[Example] Next, the example of this invention is explained with a drawing. 

[0013] Drawing 2 is the important section block diagram of the heating apparatus for cars which is one 
example of this invention. In this drawing, 1 is a generator and is connected with the engine 2 by fan 
belt 2a. This generator 1 is considered as the configuration which the revolution driving force of an 
engine 2 is delivered through fan belt 2a, and a generation of electrical energy is performed by the 
revolution driving force of this engine 2. Moreover, the generated power is supplied to a dc-battery 7 
through power-source wiring la, and charge of a dc-battery 7 is performed. 

[0014] An engine 2 is a water cooled engine, and when cooling water circulates through the interior of 
an engine, it is considered as the configuration which cools an engine 2. With an engine 2, the cooling 
water by which temperature up was carried out is supplied to a radiator 3 through piping 13, it is cooled, 
and the cooled cooling water is sent to an engine 2 through piping 1 1 . In addition, 10 is a cooling water 
pump for circulating through cooling water. 

[0015] On the other hand, branch lines 12a and 12b are arranged in piping 13, and these branch lines 12a 
and 12b are connected to the heater core 5 which is a heat exchanger. Piping 13 is piping for which the 
cooling water by which temperature up was carried out with the engine 2 flows, and, therefore, the 
cooling water by which temperature up was carried out is supplied to the heater core 5. Moreover, it 
considers as the configuration which can ventilate the heater core 5 with the blower which is not 
illustrated in the air of the vehicle interior of a room, or vehicle outdoor air. 

[0016] therefore, the heater core 5 is ventilated with a blower and the ventilated air heats with the heater 
core 5 - having - this heated air ~ the instrumental of a car - it is considered as the configuration 
which performs indoor heating or cloudy clearance of each window by blowing off selectively than the 
diffuser formed in the mental panel, the diffuser which goes to the side window ahead of a car, the 
diffuser which carries out opening to the lower part of a front window, or the diffuser of an indoor step. 
[0017] in addition, selection of this diffuser - instrumental - it is carried out when an operator does 
selection actuation of the diffuser selecting switch of the heating switch unit prepared in the mental 
panel. Moreover, the temperature setting-out control switch 14 which performs starting and halt of the 
heating apparatus for cars, and setting out of temperature is arranged in the heating switch unit. 
[001 8] The temperature of cooling water falls at the time of a slowdown fuel halt (at the time of the 
engine brake conditions at the time of the driving down slope of a long hill etc.), and it becomes 
impossible however, to heat by the heating apparatus for cars which only used the heat of cooling water 
by the temperature of a. heater core becoming low. Then, in order to ensure heating, without reducing 
whenever [ vehicle internal temperature ] in such a case, the heating apparatus for cars concerning this 
example has formed the electric heater 9. 

[0019] This electric heater 9 is arranged in branch-line 12a, and is considered as the configuration which 
can carry out temperature up of the temperature of the cooling water which flows branch-line 12a. 
Current supply is carried out to this electric heater 9, when an electric heater 9 heats, cooling water is 
also heated, and therefore, an engine 2 can heat, without reducing whenever [ vehicle intemal 
temperature ] irrespective of an engine condition, even when the temperature of cooling water falls by 
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the slowdown fiiel idle state. 

[0020] In addition, although considered as the configuration which maintains heating by arranging an 
electric heater 9 in branch-line 12a, and heating cooling water in this example, it is good also as a 
configuration which arranges an electric heater 9 in the front location of a blower, and heats the air 
ventilated directly. 

[0021] The above-mentioned electric heater 9 is connected to current supply line la of the generator 1 
described above through ON / off switch 4 (only henceforth a switch). The switch 4 is constituted by the 
transistor for switching, an emitter is connected to an electric heater 9 and the base is connected to the 
engine control unit 6 (it is hereafter called ECU for short) for the collector of this transistor at current 
supply line la. 

[0022] Therefore, when ECU6 carries out electrical-potential-difference impression at the base, a switch 
4 serves as ON and current supply line la and an electric heater 9 are connected electrically. That is, 
when a switch 4 serves as ON, the power generated with the generator 1 is supplied to an electric heater 
9. It becomes possible to heat cooling water with the power which a generator 1 generates, without 
supplying power to an electric heater 9 from a dc-battery 7 by considering as this configuration. 
Therefore, since the electric heater 9 which power consumption becomes size can be directly heated 
with a generator 1, consumption of a dc-battery 7 can be reduced. 

[0023] ECU6 is considered as the configuration with which various control (for example, Air Fuel Ratio 
Control, idle revolving speed control, ignition-timing control, fuel cut control, etc.) for making an 
engine 2 drive by the optimum state is performed, and control of the heating apparatus for cars is also 
performed by ECU6. This ECU6 is considered as the configuration as which various information is 
inputted from the various sensors for performing engine control, and a switch while it is constituted by 
the central arithmetic circuit which is not illustrated, a read-only memory, random access memory, an 
I/O circuit, a buffer, the bus that connects each of these elements. 

[0024] Only the thing required for control of the heating apparatus for cars among the various sensors 
connected to ECU6 and a switch is shown in drawing 2 . Specifically, the temperature setting-out 
control switch 14, the throttle opening sensor 15, the engine speed sensor 16, and the heater core 
temperature sensor 17 are connected. The heating control action which ECU6 performs hereafter based 
on information transmitted from 14-17, such as these various sensors, is explained using drawing 3 . 
[0025] Drawing 3 is a flow chart which shows actuation control of an electric heater 9 among the 
heating control action which ECU6 performs. 

[0026] If the processing shown in this drawing starts, in step 10 (a step is hereafter called S for short), 
ECU6 will judge first whether the temperature setting-out control switch 14 is set to the heating 
condition from the operation thing. And when the temperature setting-out control switch 14 is not set to 
the heating condition, since it is not necessary to drive an electric heater 9, a switch 4 is set to OFF 
(OFF) in S22, 

[0027] Moreover, when it judges that the temperature setting-out control switch 14 is set to a heating 
condition in SIO, the throttle opening theta is the predetermined throttle opening theta 0 by the throttle 
opening signal by which processing progresses to S12 and ECU6 is sent from the throttle opening sensor 
15. It is judged whether it is small. Current engine-speed N is the predetermined engine speed NO by the 
engine speed signal by which ECU6 is sent from an engine speed sensor 16 in S 14 which will continue 
if affirmative judgment is carried out by S12. It is judged whether it is above. 
[0028] Predetermined throttle opening theta 0 in above S12 Predetermined engine speed [ in / it is a 
throttle opening in the condition of not getting into the accelerator, and / S14 ] NO A generator 1 is the 
engine speed which can perform the maximum generation of electrical energy. Therefore, an engine 
condition when affirmative judgment is carried out by both S12 and S 14 is in the engine brake 
conditions at the time of the driving dovm slope of a long hill etc., for example, and is in the engine 
condition (the time of this condition is called time of a slowdown fuel halt) that the temperature of 
cooling water falls, and engine-speed N is the rotational frequency to which a generator 1 can perform 
the maximum generation of electrical energy. 

[0029] When negative judgment is carried out in SI 2, it is in the condition of getting into the 
accelerator, and since the engine 2 is buming the fuel, the temperature of cooling water does not fall. 
Therefore, since it is not necessary to drive an electric heater 9 in this case, processing progresses to S22 
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and is considered as the configuration which sets a switch 4 to OFF (OFF). 

[0030] Moreover, when negative judgment is carried out by SI 4, since engine-speed N is the rotational 
frequency which cannot perform the maximum generation of electrical energy, if a generator 1 drives an 
electric heater 9 in this condition, **** will become that an electric power supply is not at other 
electronic equipment, and consumption of the large next door dc-battery 7 will occur [ the amoxmt of 
discharge from a dc-battery 7 ]. Therefore, in such a case, it progresses to S22, and it is considered as the 
configuration which sets a switch 4 to OFF (OFF). 

[0031] At S16 continuing, ECU6 is the temperature tW of the cooling water [ signal / which is sent from 
the heater core temperature sensor 17 / heater core temperature ] in the heater core 5. Predetermined 
temperature tO It is judged whether it is low. This predetermined temperature tO The heater core 5 is the 
circulating water temperature which can fully perform indoor heating. Therefore, temperature tO 
predetermined in the temperature in the heater core 5 Since it is not necessary to drive an electric heater 
9 when it is above, processing progresses to S22 and is considered as the configuration which sets a 
switch 4 to OFF (OFF). 

[0032] On the other hand, if the heater core 5 is judged not to be the circulating water temperature which 
can fully perform indoor heating in SI 6, processing will progress to SI 8. ECU6 is the value (below 
PMAX-POUT :) which subtracted the power POUT which current auxiliary machinery is using from the 
generated output PMAX in the condition that the generator 1 is performing the maximum generation of 
electrical energy (this value is beforehand calculated with the property of a generator 1, and is stored in 
ROM of ECU6). this value - allowances power ~ saying ~ it asks and it is judged whether this 
allowances power is larger than predetermined power value deltaP. 

[0033] Power POUT which current auxiliary machinery is using here For example, when auxiliary 
machinery, such as a headlight and a wiper, is used, it is the total electric energy which such auxiliary 
machinery uses. For example, since there was a possibility that auxiliary machinery may stop driving 
normally when the power which auxiliary machinery, such as night transit of rainy weather, uses is large 
and an electric heater 9 is driven, in such a case, it considered as the configuration which advances 
processing to S22 and sets a switch 4 to OFF (OFF). 

[0034] If affirmative judgment is carried out, respectively by each above-mentioned decision 
processings SIO, SI 2, SI 4, SI 6, and SI 8, processing will progress to S20 and ECU6 will set the amount 
of generations of electrical energy of a generator 1 as max. Specifically, it is Maximum iMAX about the 
generation-of-electrical-energy allowable current i of a generator 1 . It sets up. It sets to these S20 and is 
Maximum iMAX about the generation-of-electrical-energy allowable current i of a generator 1. It is 
because setting up is considered as the configuration which does not generate electricity beyond this 
predetermined generation-of-electrical-energy allowable current i even if it usually specifies the 
generation-of-electrical-energy allowable current i as the generator 1 and engine-speed N serves as size. 
It prevented that a superfluous current flowed to each carried device by this, and breakage on the device 
by the overcurrent is prevented. However, since an electric heater 9 is what performs great power 
consumption, it needs to make a generator 1 the maximum generation-of-electrical-energy condition at 
the time of actuation of an electric heater 9, and therefore at S20, it is Maximum iMAX about the 
generation-of-electrical-energy allowable current i. It has set up. 

[0035] It sets to S20 and is Maximum iMAX about the generation-of-electrical-energy allowable current 
i. When it sets up, ECU6 makes an electric heater 9 drive by setting a switch 4 to ON (ON). Under the 
present circumstances, since an electric power supply is made an electric heater 9 from a generator 1, it 
can heat without things with consumption of a dc-battery 7. Moreover, the engine condition that 
affirmative judgment was carried out by SI 2, SI 4, and S 16 is in the condition that a circulating water 
temperature falls, and when an electric heater 9 drives also in the condition that the temperature of such 
cooling water falls, it can ensure heating in the car. Furthermore, since a generator 1 impresses a load to 
an engine 2 at the time of a generation of electrical energy, it can improve **** of engine brake and can 
aim at improvement in the safety at the time of the driving down slope of a long hill. 
[0036] 

[Effect of the Invention] Since the power from a generator can heat like without using the power 
from a dc-battery at the time of a slowdown fuel halt according to this invention, it can heat-treat 
without being accompanied by waste of a dc-battery, and while being able to ensure heating, it has the 
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features of being able to make **** of engine brake good. 

[Translation done.] 
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